Melanocortin receptors mediate the excitatory effects of blood-borne murine leptin on hypothalamic paraventricular neurons in rat.
The central pathways and mediators involved in sympathoexcitatory responses to circulating leptin are not well understood, although the arcuate-paraventricular nucleus (ARC-PVN) pathway likely plays a critical role. In urethane-anesthetized rats, ipsilateral intracarotid artery (ICA) injection of murine leptin (100 microg/kg) activated most PVN neurons tested. These responses were reduced by intracerebroventricular injection of the melanocortin subtype 3 and 4 receptor (MC3/4-R) antagonist SHU-9119 (0.6 nmol). The MC3/4-R agonist MTII (0.6 nmol icv) activated PVN neurons. Some PVN neurons that were excited by ICA leptin were inhibited by local application of neuropeptide Y (NPY, 2.5 ng). ICA leptin (100 microg/kg) excited presympathetic rostral ventrolateral medulla neurons and renal sympathetic nerve activity without significant change in blood pressure or heart rate; these effects were mimicked by intracerebroventricular injection of MTII (0.6 nmol). These data provide in vivo electrophysiological evidence to support the hypothesis that circulating leptin activates the sympathetic nervous system by stimulating the release of alpha-melanocyte-stimulating hormone in the vicinity of PVN neurons that are inhibited by the orexogenic peptide NPY.